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Accidents and injuries are important causes of child-
hood morbidity. Spinal injury usually occurs with
multiple injuries and a number of children have
spinal cord injury without radiographic abnormality
(SCIWORA).10,9,11,12,7 Maturity of the spine and
spine-supporting structures is an important variable
distinguishing spinal cord injuries in children from
those in adults. SCIWORA must be promptly treated
in order to avoid secondary neurological damage.
We present the case of a 9-year-old girl who suffered
bilateral lower limbs paralysis and double inconti-
nence following a minor fall off a bed.* Corresponding author. Tel.: +852 2632 2859;
fax: +852 2636 0020.
E-mail addresses: ehon@hotmail.com, ehon@cuhk.edu.hk
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On 7 July 2005, the previously healthy 9-year-old girl
fell from a height of about 50 cm off a bed when she
was playing with her 10-year-old sister in their
relatives’ home while the family was visiting in
Indonesia. The sister witnessed the incident and
related that they were sliding repeatedly on a 10-
cm-thick mattress inclined at an angle of 308 as a
slide (Fig. 1). On one occasion, the girl slid with a
head-down posture. The mattress was unable to
support her weight and kinked. The girl then hit
the ground with her head in a truncal hyper flexion
posture (Fig. 1). There was no bleeding, bruising,
drowsiness or loss of consciousness. The girl could
still get up and walk immediately after the fall. Five
minutes later, however, she began to experience
progressive pain at the popliteal fossae of both
knees. The mother applied some Chinese herbal
oil on her knees but the pain was not relieved.
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Figure 1 Hyperflexion injury with resultant paraplegia and double incontinence sustained by the girl who was using a
mattress as a ‘‘slide’’.After 2 h, the pain gradually changed to a numbness
sensation. On trying to walk, she suddenly sat on the
floor due to bilateral lower limbs weakness. Subse-
quently, double incontinence of urine and feces
developed. The upper limbs were normal. There
was no headache, nausea, and vomiting or visual
disturbance.
The girl was brought to a small hospital nearby.
Due to the lack of facilities, she was transferred to
another hospital the next day. At the time of admis-
sion, she was completely paralyzed with total sen-
sory loss below the navel level. Bladder and bowel
control remained lost. A magnetic resonance ima-
ging (MRI) scan of the thoracic and lumbar spine was
performed showing prevailing T2 hyperintensity
along the cord from the level of T4—T10 consistent
with contusion of the spinal cord. There was diffuse
swelling of the distal cord (Fig. 2). CT brain was
normal. Parental corticosteroid was given in an
attempt to relieve the edema due to cord compres-
sion and immediate consultation with a neurosur-
geon obtained. Since it was more than 24 h after theaccident, the neurosurgeon decided against per-
forming decompressive surgery.
Due to the flight arrangement, the girl had to stay
in the hospital in Indonesia for 10 days before she
was transferred back to Hong Kong. When assessed
at the Emergency Department of the Prince of Wales
Hospital in Hong Kong, her lower limbs remained
paraplegic. There was no muscle wasting, fascicula-
tion, swelling or scar over the lower limbs, but mild
diffuse swelling and tenderness at the level of T5 to
8 thoracic segments. The muscle tone of both lower
limbs was decreased and the muscle power was
grade 0 out of 5. Knee jerk and ankle jerk reflexes
were absent bilaterally. There was complete loss of
pain, temperature, fine touch and propioception
sensation for both lower limbs extending up to
the umbilical level. The spinal cord injury was
classified as Frankel type A (complete absence of
neurologic function); the paralysis affected the
lower limb functions with sensory level at T8. The
respiratory function, upper limbs and cranial nerves
were intact. Bowel sound was positive and flatus was
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Figure 2 (a) and (b) MR image of an 8-year-old girl taken at the acute stage immediately after the hyperflexion injury to
the spine. Sagittal T1- and T2-weighted image of the thoracic and lumbar spine. Diffuse cord hyperintensity is present
from T4 to T10 consistent with cord contusion. The conus medullaris appears swollen (arrow). Notice the spinal column is
intact and there is no associated vertebral fracture.present. Per-rectal examination revealed lax anal
tone and soiling of the diaper. A Foley catheter was
in situ. Repeated CTand MRI scan of the spine were
taken on the same day. Multi-detector CTwithmulti-
planar reformat of the whole spine confirmed thatthe vertebral column was intact without evidence of
subluxation, bone fracture or disc prolapse. MRI
scan at this stage showed evidence of petechial
haemorrhage within the cord at T9. Subdural
and intramedullary haemosiderin was also evident
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Figure 3 MR image of the same patient taken at the subacute stage 10 days after spinal injury. (a) Sagittal T1-weighted
image of the upper spine. Focal T1-hyperintensity is present at T9 (black arrow) suggestive of residual petechial
haemorrhage. Slight T1 signal change is also present both proximally and distally along the cord. (b) Sagittal T1-weighted
image of the lower spine. There is diffuse swelling and signal alteration of the lower cord down to the conus medullaris
from T9 to L1 (arrowheads). (c) and (d) Sagittal T2-weighted image of the upper and lower cord. Diffuse hyperintensity
within the swollen cord is more easily appreciated at this sequence. There is presence of both intramedullary (white
arrow) and subdural (arrowheads) haemosiderin suggestive of previous intraspinal haemorrhage. (e). Axial T2-weighted
image at the level of T10. Edema is evident within the central spinal cord.compatible with previous intraspinal haemorrhage.
There was diffuse swelling and T2-hyperintensity of
the cord from T4 to L1 suggestive of cord edema
(Fig. 3a—d). The girl was admitted to the Pediatric
ward and a multi-disciplinary approach for rehabi-
litation was adopted, involving neurosurgery, ortho-
pedics, pediatrics and psychology. There was no
extradural mechanical compression to indicate
operative decompression. Patient was treated con-servatively with thoraco-lumbo-sacral orthosis for
three month till resolution of the clinical tender-
ness. A follow-up MR three months after the acute
injury showed atrophy of the distal cord from T9
distally (Fig. 4a and b).
Management included prop-up-sitting, body bra-
cing, physiotherapy, motor and sensory charting
(done by occupational therapist or physiotherapist),
urinary catheterization for urinary incontinence,
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Figure 3. (Continued ).laxative, fleet enema, and occasional digital eva-
cuation for bowel incontinence. Serial urodynamic
studies showed no recovery of urge sensation or
detrusor activity.
Discussion
This unusual case illustrates that severe spinal cord
injury can occur with a seemingly trivial fall on
cushioned surface at a low height. Spinal injury
usually occurs with multiple injuries.7 Up to 60%
of children with spinal cord injuries have SCI-
WORA.10,9,11,12,7 Most patients with SCIWORA are
less than 8 years of age with symptoms and signs
consistent with spinal cord injury, but x-ray and CT
studies reveal no bony abnormalities. It is postu-lated that the highly malleable pediatric spine
allows the cord to sustain injury from flexion/exten-
sion forces without causing bony disruption. The
ability of MRI to aid in examination of the condition
of the spinal cord offer a means of predicting neu-
rologic recovery following acute spinal cord
injury.11,2,8,6 The initial neurological complaints
must be taken seriously. Even with normal x-ray, a
patient with neurological abnormalities consistent
with spinal cord injury (e.g. motor or sensory
changes, bowel/bladder problems) requires more
extensive evaluation and must be treated promptly.
The SCIWORA is often associated with a poor neu-
rological outcome, a high susceptibility to delayed
onset of neurological deficit, and a high proportion
of complete neuralgic injuries.10,9,11,12,7 MRI evi-
dence of intraspinal hemorrhage, as in our case,
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Figure 4 MR image of the same patient three months after the acute injury. Sagittal T2-weighted image of the whole
spine. There is atrophy of the distal cord starting from the level of T9 downwards. Residual signal abnormality is still
present in the more cranial portion of the cord. Axial T2-wieghted image at the level of T10 confirms the small central
atrophic cord with spacious surrounding CSF space.is associated with minimal neurological improve-
ment.2,1
Immediate high-dose intravenous corticosteroid
and decompressive surgery are indicated for acute
spinal injury to ensure optimal outcome. The prog-
nosis depends on the nature of injury and secondary
damage. Recent study demonstrates a significant
response to methylprednisolone when it is adminis-
tered within 8 h of injury, in a loading dose of 30 mg/
kg i.v. over 1 h, with 5.4 mg/kg i.v. administered
hourly over the next 23 h.3,4,5 The patient wasinitially able to walk following the injury, indicating
that edema and contusion developed progressively
and suggesting that a therapeutic window might
exist. The seemingly low-energy impact on cush-
ioned surface and the fact that the patient could
immediately bemobile following the injury must not
be considered as reassuring. Patient with history of
spinal injury must be immediately immobilized and
treatment with corticosteroid and surgical decom-
pression instituted without delay to avoid further
secondary damage.
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